Model organisms feature the basic cellular machinery of metabolism, replication and division were first discovered in E. coli; for example, the enzymes of the Krebs tricarboxylic acid cycle and many biosynthetic pathways for amino acids. These tools also allowed other important breakthroughs to be made, including the discovery of the nature of the gene, the genetic code, the mechanism of DNA replication and the pioneering work in the field of gene regulation and the 'operon' by Jacob and Monod. Finally, the completion, in 1997, of the genome sequence of the laboratory strain, K12, brought E. coli into the postgenomic era, which has only reinvigorated efforts to understand this model prokaryote 1 .
The microbial 'lab rat'
Many molecular life scientists will have some experience of working with E. coli as a tool in their own research. As the K12 strain was the first organism approved for molecular biology and cloning, it has been E. coli (Figure 1 
A metabolic whizz-kid
The K12 strain most commonly used in basic scientific studies is a prototrophic strain. In biochemical terms, this means that it can synthesize all the metabolites and The nicer side of E. coli
Escherichia coli as a model organism
The enteric bacterium Escherichia coli is a ubiquitous component of every human being, forming a part of the normal gut flora, and is arguably the most well understood free-living organism on the planet. It is a model organism that is also well known by the general publicusually by the abbreviated name E. coli. Most people associate E. coli with illness and have some recollection of cows, undercooked burgers and strains like O157:H7, after the outbreaks that killed elderly people in Lanarkshire, Scotland, in the 1990s. This article introduces the side of E. coli that the public know less about -its role in the past, present and future as a model organism in the study of biology and the numerous applications that have been spawned from E. coli research. • Increased size of simulation -from the molecular (10 −10 m) to the cellular (10 −5 m).
E. coli as a species
• Increased complexity -to model 10 14 molecules and 10 6 interaction nodes.
• Ability to hold data in an open format for modelling and data sharing. 
